fluid milk consumption , an important change in its composition occurred. The introduction and promotion of lowfat milk during this time resulted in an increase in lowfat milk sales from less than 3 pounds to slightly over 74 pounds per capita, and a decline in plain whole milk from nearly 251 pounds to about 135 pounds per capita.
This paper identifies the effects of household income and other socioeconomic factors on household expenditures for lowfat milk and whole milk in the Northeast region of the United States. According to the U.S . Department of Agriculture 1977-78 Nationwide Food Consumption Survey (NFCS) , fluid milk expenditures accounted for nearly 7 percent of total at-home food expenditures with 92 percent of the households in the survey using fluid milk at home. Thus , fluid milk' s importance in the household ' s food basket provides the basis for its selection and, hence, the need to determine the effect of specific factors on the quantity and kind of fluid milk products.
The Model
Studies by Boehm; Boehm and Babb· Huang and Raunikar suggest that regional expenditure patterns for dairy products are quite different from that of the total U.S. A statistical model used to estimate the Engel relation for two fluid milk products in the Northeast region of the United States is specified as (I) Y = X{3 + e where Y is a n x 1 vector of n households' food expenditure for a particular type of fluid milk; X represents an x k matrix of independent variables set with k being the number of independent variables. The independent variables set is specified to include household income and size, years of formal education of fe male household head, race and residence location of household, and family life cycle stages; f3 is an unknown k x 1 parameter vector; and e is a n x 1 vector of normally distributed random disturbances.
Aside from the customary socioeconomic variables, the model specified stages of family life cycle (FLC) to account for changes in demand for fluid milk consumption as changes in the stages of the family life cycle occur. 
Data and Estimation
This study uses the 1977-78 NFCS, which provides at-home whole milk and lowfat milk expenditures and household characteristics. Procedures for checking data consistency and completeness were applied for data editing. As a result, 2,651 households surveyed from the Northeast region of the U.S. were used for the present analysis. Households located in the Northeast region accounted for about the same proportion of total survey sample, 25.1 percent and 24.6 percent, before and after eliminating those households with inconsistent and incomplete records, respectively.
Summary statistics of the sample data are presented in Table 1 . The number of households reporting fluid milk expenditure during the survey week differed considerably by type of fluid milk. The whole milk consuming households in the Northeast region had about 94.3 percent of fluid milk expenditures in the whole milk form, while the lowfat milk consuming samples show that about 67.3 percent of fimd milk expenditures were for the lowfat milk form. The proportion of whole milk consuming households was 76.5; whereas; the proportion of households consuming lowfat milk was 25.7 percent in the Northeast region . In comparison, the NFCS data indicate that the proportion of whole milk and lowfat milk consuming households in the South were 75.5 percent and 18.1 percent, respectively (Huang and Raunikar) . Some similarities in fluid milk expenditure patterns appear to exist between the Northeast and Southern regions. The application of the ordinary least squares (OLS) to estimate equation (1) based on the NFCS data yields biased and inconsistent estimates of the population parameters. This is because the dependent variable usually has a number of its observations concentrated at zero values. The Tobit maximum likelihood procedure , which allows zero-valued observations to occur with positive probabilities , provides an alternative and a solution to this estimation problem faced by the conventional procedure. The Tobit maximum likelihood procedure estimates simultaneously the aver-age expenditure expended by households that purchased the product and the probability that households will purchase the product. The probability component is referred to as the market participation rate (Thraen, Hammond and Buxton) . As will be shown later, this is a rather useful concept in demand analysis and provides important implications for marketing fluid milk.
To apply the Tobit maximum likelihood procedure , equation (1) is rewritten as
where YJ is a vector of n household ' s weekly whole milk or lowfat milk expenditures; Xu represents a matrix of the socioeconomic characteristics of the sample households specified in equation (1); ' Y is an unknown parameter vector; and vi represents a vector of censored normal error terms .
McDonald and Moffitt show that the Tobit regression coefficients which represent the marginal effects of a change in X on Y can be decomposed into two components. In short, they state that the total change in Y represents both the change in Y of those who purchased the product, weighted by the probability of being a purchaser, and the change in the probability of being a purchaser, weighted by the average expenditure of those who purchased. It follows that the elasticity of Y with respect to the ith variable of X ( 7Ji) can be derived by
where E(Y* ) is the conditional expected value for Y (the expected value of Y for observations greater than zero) ; and F(z) is the cumulative normal distribution function (the probability of Y being greater than zero) , with z = Xy/u. Note that the first component of 711 is referred to as the conditional expenditure elasticity and the second component is referred to as the market participation elasticity (Thraen, Hammond and Buxton) . More specifically, the total elasticity measures the total market adjustment to changes in the demand determinants in terms of percentage changes in average expenditure of those purchasing households and the adjustment in the proportion of purchasing households. The empirical interpretations of these elasticity measures are discussed in the following section.
JNA EC

Empirical Results
The estimates of the normalized coefficients obtained from the Tobit maximum likelihood procedure for the Northeast region sample for whole milk and lowfat milk are presented in fluid milk expenditure is affected by the expenditure expended by purchasing households and the probability of the occurrence of positive expenditure among the households. The estimated probability of purchasing whole milk and lowfat milk in the Northeast region are .747 and .223, respectively. These estimated probabilities approximate the actual propoFtion of households that report purchasing fluid milk (Table 1 ). The predicted fluid milk expenditure per household for whole milk and Iowfat milk in the Northeast region are $2.26 and $.45, respectively ( Table 2 ). The marginal effects of changes in significantly socioeconomic variables on the expected value of fluid milk expenditure were derived from the Tobit maximum likelihood estimates and are presented in Table 3 . The results suggest that household income has a negative effect on whole milk expenditure and a positive effect on lowfat milk expenditure in the Northeast region. The household size and race variables had the greatest impact on household expenditure for fluid milk. The household size variable is the most important factor in determining whole milk expenditure ; whereas, the race variable is the most importnat factor affecting lowfat milk expenditure.
The predicted values of expected expenditure by FLC indicate that whole milk expenditure approximates an inverted U distribution as might be expected. In general, whole milk expenditure increases with each stage of the FLC through the child-raising years. When the children leave home, the expenditure level declines but at a slower rate than it grew. Thus, whole milk expenditure at the later stages remained above that of earlier stages for the same number of family members. The effects of FLC stages on whole milk expenditure patterns are summarized in Table 4 .
Households in the Young Single With Children and Middle Age Single With Children stages have greater expenditures for whole milk than their counterparts without children.
There appeared no significant difference in fluid milk expenditure between households classified as Young Married with Children, Older Married , and Older Single in the Northeast region (Table 4) .
Elasticities, evaluated at the means, for household income and size are presented in Table 5 . The empirical evidence presented in this study provides evidence of the difference in fluid milk expenditure patterns between , where X, ts the independent variable , F(Z) is the calculated probability of being a purchasing household evaluated at the sample means , and y 1 is the estimated Tobit regression coefficient.
whole milk and Iowfat milk in the Northeast region. The estimated elasticities correspond to previous studies. Huang and Raunikar obtain an income elasticity of .293 for lowfat milk and a household size elasticity of .98 1 for whole milk for the Southern region of the U.S. Salathe estimated that the income elasticity for whole milk in the U .S. varies from -.096 to -.043 and household size elasticity varies from 1.024 to 1.090. Income elasticity and household size elasticity for other fluid milk vary from .360 to .384 and from .669 to .684, respectively. Based on MRCA data, Boehm estimates an income elasticity of -.07 for whole milk and .16 for two-percent milk from the U.S. sample. Differences in results between studies may be expected because of differing procedures and data. Although the OLS was used for their statistical estimation, Boehm used only consuming households ; whereas, Salathe included both consuming and non-consuming households . Decomposing total elasticity into two components provides additional information on the effects of household income and household size on fluid milk expenditure. The effects of a given percentage change in household income or household size on whole milk expenditure were about equal between the two components of the total elasticities, respectivelly. For example , a 10 percent change in household income will alter expenditure for whole milk about 1.75 percent in the Northeast region. Of this total adjustment, approximately .94 percent is due to adjustments in expenditure of households purchasing whole milk, and the other .81 percent is due to households entry into or exit from the market. The results obtained for the Northeast region suggest that as household income or household size changes , the resulting changes in lowfat milk expenditure are caused primarily by market participation due to households entry into or exit from the market. These results are quite similar to those findings reported for the Southern region. Entry into or exit from the markets for lowfat milk in the Southern region was estimated to account for about 77.8 percent of total adjustment to income changes (Huang and Raunikar) . In their study of demand for major dairy products , Thraen, Hammond and Buxton obtain an income elasticity of .12 for fluid milk in the U.S. They estimate that, for fluid milk, the entry into or exit from the market accounted for about one-fourth of the total adjustment to a change in income. For other dairy products, such as nonfat dry milk , their estimates suggest that market participation may account for as high as 80.0 percent of the total adjustment to income change.
Conclusion
This study examined fluid milk expenditure patterns for whole milk and lowfat milk in the Northeast region. The analysis was based on the application of the Tobit maximum likelihood procedure to the 1977-78 USDA NFCS data.
The results suggest that differing expenditure patterns exist between whole milk and lowfat milk. Household income was estimated to have significant positive effects on expenditure for lowfat milk but negative on expenditure for whole milk. Whole milk expenditure appears more likely to be associated with larger households while lowfat milk expenditure appears more likely to be associated with higher income households. Whole fluid milk expenditure patterns were estimated to be strongly related to each stage of the FLC through the child-raising years. The estimated effects of FLC and household size suggest that increased whole milk expenditure is associated with the presence of children in the larger household.
While the magnitudes of percentage changes in fluid milk expenditure in response to changes in household income and household size were approximately equal in the North· east region, decomposition of income and household size elasticities suggest that entry into or exit from the market accounted for a much greater proportion in the total adjustment of lowfat milk expenditure than of whole milk expenditure.
This study provides results which have im· portant economic and marketing implications for the dairy industry in the Northeast region. The observed expenditure patterns suggest that market segmentation for each type of fl uid milk can provide the dairy industry the basis fo r planning and developing alternative market strategies. With higher income households estimated to substitute lowfat milk expenditure for whole milk expenditure on a nearly oneto-one basis, increasing affluence of American households is not expected to expand markets . Further research is needed to determine the effectiveness of devising marketing strategies based on the socioeconomic characteristics of the consuming markets.
